Challenging differential diagnosis Background:
Background
Obturator hernia (OH) can be difficult to diagnose because it is an extremely rare type of abdominal hernia and is only associated with nonspecific signs and symptoms. Typical patients with an OH are thin, elderly women. Although the HowshipRomberg sign is rather specific among various symptoms, this sign is rare and still non-pathognomonic. Computed tomography (CT) is helpful in the diagnosis of OH [1, 2] . CT is not a perfect tool, however, and several reports have shown the sensitivity of CT to be around 90% [1, 3] .
We herein present a case of OH that was difficult to diagnose because of the patient's subtle signs and symptoms and very elusive CT findings.
Case Report
A 90-year-old woman with a history of hypertension and severe dementia experienced epigastric pain and vomiting after dinner. Her family sought care from a primary care physician. She was suspected to have a myocardial infarction because of her ambiguous complaints of epigastric pain and abnormal portable electrocardiogram findings. She was immediately transferred to the emergency department of our hospital by ambulance. She was initially seen by a cardiologist, who ruled-out the presence of ischemic heart disease. She was then referred to the general medicine department. She only complained of nausea and epigastric discomfort without abdominal pain. On physical examination, her vital signs were stable. Her abdomen was soft and flat, and her bowel sounds were present but weak. On palpation, she had tenderness on pressure in the lower abdomen without peritoneal irritability. Peripheral blood analysis revealed a white blood cell count of 10,200/µl without a left shift. Her C-reactive protein level was 0.10 mg/dl. Her abdominal X-ray showed a dilatation of the small intestine in the left lower abdomen without air-fluid levels. Dilatation of the colon was not detected. Although she had no history of previous abdominal surgery, we could not rule-out the possibility of mild mechanical ileus, despite these minor findings.
While in the hospital, she was not allowed to eat, and intravenous fluids were administered. However, she continued to have abdominal tenderness in the lower abdomen. Furthermore, she expelled no gas or stool after her admission. On the third hospital day, a follow-up abdominal X-ray showed increased small intestinal dilatation and air-fluid levels ( Figure 1A ). For the first time after admission, she was examined by abdominal CT. Although it also showed intestinal dilatation similar to her abdominal X-ray, the enhancement of the intestinal wall was good, which meant that circulation in the intestinal wall was not impaired. In addition, there was no elevation of CK or LDH in her blood test result. We installed an ileus tube, and her symptoms improved dramatically. Radiological enteroclysis showed several apparently constricted areas, which we considered to be the cause of her ileus. We explored the cause of the constriction, considering intestinal tuberculosis or Crohn's disease. However, the level of QuantiFERON TB-2G was normal. There was no abnormal finding in her gastrointestinal endoscopy or total colon endoscopy. When we reviewed the abdominal CT scan, we found a slight obturator hernia in her right obturator canal, which contained only a part of the small intestine wall (Figure 1B) , called the Richter type [4] . Although OH requires surgery, we selected the conservative treatment because her condition had already been improving without surgery. Furthermore, we thought that she could not be placed at rest after the operation and had many risks for surgery due to her old age and dementia, because of which her family wanted to avoid preventive surgery. She was discharged on day 52 of hospitalization without having undergone surgery. No recurrence of the hernia was noted during the 6-month follow-up.
Discussion
OH is a rare condition that can cause ileus and usually requires emergency surgery [1] [2] [3] [4] [5] . The associated symptoms and signs are nonspecific, such as nausea and vomiting (63%), abdominal or groin pain (57%), or a palpable lump (10%) [1] . Among them, the Howship-Romberg sign is rather specific. It is defined as a pain in the lower limbs caused by compression of the obturator nerve by the hernia in the obturator canal. Some studies have reported that the Howship-Romberg sign is seen in 37% to 60% of cases [6] [7] [8] . However, OH tends to develop in thin, aged women, who cannot describe their symptoms due to dementia. In fact, our patient, who had dementia, had difficulty expressing her symptoms, which made it extremely challenging to diagnose OH correctly.
We performed radiological enteroclysis to diagnose the cause of her bowel obstruction. However, this often shows only nonspecific, stricture-like findings and fails to reveal the presence of OH [9] . Furthermore, false-positive findings are reported. If the cause of her ileus was truly small bowel constriction revealed by radiological enteroclysis, her small bowel obstruction would not have improved with only conservative treatment. Although ultrasonography is widely used to show the presence of bowel obstruction, the OH itself was difficult to detect by ultrasonography [2] . Ultrasonography has no advantage over CT, because its specificity in diagnosis of OH is only about 30% [10] . It may be difficult to make the correct diagnosis using only ultrasonography, especially in a patient like ours, with a very small hernia. Abdominal CT is regarded as a standard diagnostic modality for OH, with a high accuracy of >90% [1] . Abdominal CT can reveal incarceration of the intestine into the obturator canal, which is typically shown as a luminal structure with intestinal gas. However, even abdominal CT is not a perfect modality, and its use does not decrease the rate of bowel necrosis or postoperative morbidity and mortality [7] . We overlooked the presence of OH in our patient because of very subtle findings of OH on CT, showing only a part of the small intestine wall in the hernia (Richter type).
Nasir et al. reported that 53% of patients with OH had an incarcerated hernia. Of these, 47% contained strangulated bowels [1] . Furthermore, Rodriguez-Hermosa et al. reported that the rate of strangulated hernias was 75% and the perforation rate was 56.3%. Some papers reported that the mortality for complicated OH was 12-70% [11] . Thus, in principle, essentially all patients must undergo surgery, whether laparotomy or a laparoscopic operation [6] . Furthermore, many patients undergo surgery to prevent the recurrence of OH. Because we overlooked her OH, our patient happened to be treated conservatively without surgery. Fortunately, her ileus resolved by decompression with an ileus tube without any complications. Even with surgery, postoperative complications occur in some cases; most complications are cardiac or pulmonary in origin [3] . Morbidity and mortality of OH tend to be high because most patients are aged and have comorbidities such as chronic obstructive pulmonary disease, chronic renal failure, or ischemic heart disease. This is why early diagnosis by abdominal CT cannot necessarily improve the morbidity and mortality of OH [3, 7] . In addition, cooperation during medical procedures is often difficult to obtain because of dementia, as in our patient. Fortunately, our patient improved without any residual problems or recurrences despite our oversight on abdominal CT.
Conclusions
In conclusion, when a thin, elderly, female patient has ileus, regardless of the absence of history of abdominal surgery, it is imperative to consider the possibility of OH because early diagnosis is the key to the survival of the patient. Although abdominal CT is an excellent modality, the diagnosis of OH can be elusive when its findings are small and subtle, so careful reading is mandatory.
